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INTRODUCTION
Dementia is an umbrella term covering a range of progressive neurological conditions. It is a terminal condition that has a devastating effect on individuals and their families, and presents a huge challenge to society. 1 In 2015 around 850 000 people were estimated to be living with dementia in the UK and this number is expected to rise to >2 million by 2052. 2 However, in 2009 underdiagnosis was 'the norm', 1 with between one-half and two-thirds of people in the UK with dementia having received no formal diagnosis. 1, 3 A key aim of the 2009 Dementia Strategy was to encourage earlier diagnosis. 1 A raft of measures was introduced including two voluntary financial incentive schemes in primary care: Directed Enhanced Service 18 (DES18), for 'facilitating timely diagnosis of and support for dementia', [4] [5] [6] and the complementary Dementia Identification Scheme (DIS). 7 DES18 ran from April 2013 to March 2016. [4] [5] [6] It supported a proactive and timely approach for assessing patients considered at risk of developing dementia, and then testing them as appropriate. DES18 also aimed to improve support for individuals who were newly diagnosed with dementia and their carers by referring them to specialist services and offering a care plan or a carer health check.
DIS ran from 1 October 2014 to 31 March 2015 and was designed to support and complement DES18. 7, 8 The aim was to encourage GP practices to adopt a proactive approach in identifying patients with dementia and, working with their clinical commissioning groups (CCGs), to develop relevant services and care packages. Like DES18, this involved identifying at-risk patients, working with care or nursing homes to find symptomatic patients, and offering them a dementia assessment to improve the recording of dementia on the practice's dementia register and hence to improve care.
DES18 and DIS appear to have boosted diagnosis rates, 9 but the unintended effects (positive or negative) of the schemes are unknown. Incentive schemes can unintentionally impact on other aspects of patient care; for example, by diverting clinical and administrative resources away from core and/or unincentivised services or conditions. 10 The aims of this study were to test the effects of these schemes on quality measures from the Quality and Outcomes Framework (QOF) and on patient experience.
METHOD
A literature review was conducted to inform the researchers' selection of unintended effects (positive or negative) of the two primary care incentive schemes. The search was restricted to UK studies of incentive schemes in primary care that were published between 2006 and 2016. The authors searched MEDLINE, Embase, PsycINFO, CINAHL, and HMIC.
Research

Abstract Background
The UK government introduced two financial incentive schemes for primary care to tackle underdiagnosis in dementia: the 3-year Directed Enhanced Service 18 (DES18) and the 6-month Dementia Identification Scheme (DIS). The schemes appear to have been effective in boosting dementia diagnosis rates, but their unintended effects are unknown.
Aim
To identify and quantify unintended consequences associated with the DES18 and DIS schemes.
Design and setting
A retrospective cohort quantitative study of 7079 English primary care practices.
Method
Potential unintended effects of financial incentive schemes, both positive and negative, were identified from a literature review. A practice-level dataset covering the period 2006/2007 to 2015/2016 was constructed. Difference-in-differences analysis was employed to test the effects of the incentive schemes on quality measures from the Quality and Outcomes Framework (QOF); and four measures of patient experience from the GP Patient Survey (GPPS): patient-centred care, access to care, continuity of care, and the doctor-patient relationship. The researchers controlled for effects of the contemporaneous hospital incentive scheme for dementia and for practice characteristics.
Results
National practice participation rates in DES18 and DIS were 98.5% and 76% respectively. Both schemes were associated not only with a positive impact on QOF quality outcomes, but also with negative impacts on some patient experience indicators.
Conclusion
The primary care incentive schemes for dementia appear to have enhanced QOF performance for the dementia review, and have had beneficial spillover effects on QOF performance in other clinical areas. However, the schemes may have had negative impacts on several aspects of patient experience.
The researchers screened 509 records and identified 22 relevant studies. None of these articles investigated the unintended consequences of DES18 or DIS. In total, evidence on 12 unintended effects from other incentive schemes was found. Effects on provider behaviours included: gaming (inappropriate exception reporting); 10, 17, 28 reduced clinical autonomy; 17,24,26,29 internal motivation; 17, 26 and provider professionalism. 10, 24 Effects on practices included greater use of computers and widespread adoption of electronic medical records. 21, 23, 27 For patients, there were effects on health inequalities; 10, 11, [15] [16] [17] [18] [19] [20] 22, 30 loss of patient-centredness; 13, 14, 18, 19, 21, 25, 27, 30 the doctor-patient relationship; 14, 21, 27 access to care; 14 and continuity of care. 13, 14, 18, 19, 22, 28, 30 Studies also identified spillover effects on the quality of care falling outside of the schemes. 10, 12, 14, 17, 21, 25, 30, 31 Data This retrospective cohort quantitative study was conducted on primary care practices in England. The cohort was a balanced panel, so all practices contributed data in all 10 years of the study from 2006/2007 to 2015/2016. A list of the datasets used to construct the dependent and explanatory variables is provided in Box 1.
Five patient-focused measures that could be captured from available data were selected from the 12 potential unintended consequences. These domains are detailed
How this fits in
A previous evaluation of two primary care schemes for tackling underdiagnosis in dementia demonstrated that the schemes had been effective in terms of their intended effects, but their unintended consequences are unknown. This study addresses that gap in the evidence base. The researchers show that the schemes are associated with higher-quality care both for dementia and for other longterm conditions, but that some aspects of patient experience may have been adversely affected. Feedback from the GP Patient Surveys could help practices to identify and mitigate adverse effects. GPPS is a questionnaire that is sent to a sample of each practice of England's registered patients and is designed to collect data on different aspects of patient experience. 32 in Box 2 along with the measures used to evaluate the effects of DES18 and DIS. Domain 1: The researchers used two measures of practice performance from the QOF data to evaluate the schemes' impacts on the quality of care outside of the schemes.
Box 1. Datasets used for the analysis
The QOF is a voluntary financial incentive scheme designed to improve quality of primary care. 33, 34 It incentivises 19 clinical areas as well as public health indicators; 33 dementia was added to the QOF in 2006. 35 Practices can exclude ('exception report') patients from specific indicators, who are not counted when calculating achievement for payment purposes. 33 In contrast, a 'population achievement' measure includes exception-reported patients in the denominator, and the present researchers used this approach in both of the measures:
• a QOF composite measure of all clinical indicators excluding the two dementiaspecific indicators (annual review and post-diagnostic tests for reversible dementia); and
• the QOF dementia annual review indicator. 33, 36 The first measure aimed to investigate the impact of participation in the dementia schemes on the quality of care for long-term conditions other than dementia. In theory, this effect could be negative, for example, diverting a practice's resources towards dementia assessments could adversely impact the quality of care in other areas; or it could be positive, in so far as better organised practices might perform well on both the dementia schemes and on QOF.
The second measure was used to assess the impact of the schemes on the dementia annual review for existing patients. 'Last time you saw or spoke to a GP from your GP surgery:
• How good was that GP at involving you in decisions about your care?
• How good was your GP at listening to you?
• How good was that GP at treating you with care and concern?' 3 including these indicators is similar to that of the first quality measure: that the impact of participation in the dementia incentive schemes on other patient experiences of, and access to, primary care could be either negative or positive, depending on how practices managed their resources. The researchers' key explanatory variables were practice participation in the incentive schemes. For any particular year in which DES18 was active, a practice was defined as a participant if it provided data on the number of dementia assessments conducted that year. Even practices that recorded zero assessments were counted as DES18 participants, because they had engaged with the incentive scheme by signing up for the scheme, for which they were paid, and by reporting data.
NHS England provided data on practices that participated in DIS, which was based on information collected by Local Area Teams for payment purposes.
As other factors may impact practices' outcomes, the researchers adjusted for a range of practice characteristics: the proportion of patients aged ≥65 years; the practice list size; the proportion of patients living in the 20% most deprived small areas; the proportion of patients in urban areas; the number of full-time equivalent GPs per 1000 patients (in deciles); and whether practices had a General and Personal Medical Contract. The Office for National Statistics (ONS) provides data on the Index of Multiple Deprivation score and rural-urban classification for small areas known as lower-layer super output areas (LSOAs). These were attributed to practices as weighted averages of the proportions of registered practice patients in each LSOA. A variable to capture dementia screening activity in local hospitals (a 'hospital effort' indicator used in a previous study 9 ) was also included, based on one of the Commissioning for Quality and Innovation Framework (CQUIN) schemes. [37] [38] [39] The researchers also accounted for regional characteristics (CCG).
Statistical modelling
All the dependent variables were continuous measures ranging from 0 to 100. A difference-in-differences (DID) design was used to model the impact of DES18 and DIS on the unintended consequences. DID is a method that has been used extensively in the policy evaluation literature, 40 and the approach was previously used to evaluate the effectiveness of the two schemes in terms of their intended consequences. 9 This design is appropriate when information before and after the introduction of the incentive schemes is available for both the treatment group (those who participated in the schemes) and control group (those who never participated). An important assumption is that the treatment and control groups are subject to the same time trends, known as the 'common trends' assumption. 40 DIS operated during the period when DES18 was active, and practices could participate in one, both, or neither of the schemes. As DES18 ran for 3 years, practices could participate in DES18 in any number of these years. To account for these features in the model, the same eight DES18 groups and two DIS groups defined in the authors' previous research were used. 9 A mixed-effects linear DID model that allowed for multiple periods and multiple incentive schemes was applied (technical details of the model are available from the authors on request). 9, [41] [42] [43] 
RESULTS
National practice participation rates in DES18 and DIS were 98.5% and 76% respectively. In total, 7079 practices were included in the study sample. Table 1 shows the number of practice-years within each participation group.
Sample statistics are presented in Table 2 , and Table 3 summarises the DIS and DES18 policy effects on the quality of care and on patient experience. Results of the analysis of effects on the composite measure of care quality for long-term conditions in QOF (excluding dementia) are available from the authors on request. Figure 1 shows the trends of the mean QOF clinical composite measure (excluding dementia indicators). Figures 2 and 3 show the trends of the remaining measures. The formal tests (available from the authors on request) show that the pre-intervention time trends for the control and treatment practices are parallel at the 0.1% significance level.
Quality of care
Practices that participated in either or both of the schemes to incentivise early diagnosis of dementia had significantly higher overall quality of clinical care compared with non-participants. Participation in DES18 and DIS increased practice achievement by 0.743 percentage points and 0.429 percentage points, respectively (Table 3) . Participation in DES18 was associated with a statistically significant positive effect on practice performance on the annual dementia review, with participation in DES18 increasing practice achievement by 1.302 percentage points on average. Participation in DIS had no significant effect (Table 3) .
Patient experience
The schemes were associated with some negative effects on patient experience. Participation in DES18 decreased GPPS indicators of patient-centred care (-0.525 percentage points, 95% confidence interval [CI] = -0.755 to -0.296), access to care (-0.364 percentage points, 95% CI = -0.582 to -0.145), explaining tests and treatments (-0.371 percentage points, 95% CI = -0.620 to -0.122), and confidence and trust in the GP (-0.520 percentage points, 95% CI = -0.837 to -0.202), but had no effect on continuity of care, such as the ability to see their preferred clinician. Conversely, participation in DIS negatively impacted care continuity (-0.663 percentage points, 95% CI = -1.147 to -0.180), but was linked to improved patient experience with respect to one indicator of the doctor-patient relationship: explaining tests and treatment (0.265 percentage points, 95% CI = 0.006 to 0.525).
DISCUSSION Summary
Analysis by the researchers of the unintended consequences of the schemes revealed mixed effects. The schemes appear not only to have enhanced QOF performance in dementia review, but also to have had beneficial spillover effects on QOF performance in other clinical areas. This is possibly due to the use of extra funds attracted through the schemes to improve other areas of care at the practice; alternatively, it could be capturing practices' organisational skills, such as the ability to comply with incentive schemes. Whatever the reason, it is reassuring that there was no adverse effect on either the annual dementia review or the quality of care for patients with other long-term conditions. However, the present study also uncovered some negative consequences. Analysis of the GPPS indicators identified deleterious effects for DES18 on several aspects of patient experience. For DIS, the only significant negative impact found was on continuity of care. A possible causal mechanism for each of these negative effects is that practices diverted efforts towards assessments for dementia, reducing the time available for other patients in a variety of ways, as described more fully in the data section.
Strengths and limitations
The major strength of this study was that it addressed a gap in the evidence base on the unintended effects of the incentive schemes for underdiagnosis in dementia.
Comprehensive datasets were used covering almost all English general practices over a 10-year period. There are several reasons why the present findings on the effects on patient experience should be interpreted with caution. First, the GPPS data are derived from a small sample of practice patients and so may not be representative. Second, the impact on different types of patients, such as those with or without dementia, or their carers, is unclear. It is possible that patient experience may have improved for some types of patients. Third, the researchers did not control for other DES schemes, as data on uptake are not available. There are methodological weaknesses inherent in observational studies. Randomised controlled trials are considered the optimal study design for identifying causal effects as they control for known and unknown biases. 40 However, DID is a good alternative method for non-experimental policy changes, such as the schemes evaluated in this study, if there are large numbers of observations (the schemes were national), if participation varies over time (as it did), and the dataset covers a reasonably long time-series. Although there was an extensive list of covariates to control for practice and regional characteristics, and hospital effort was included, there may be other confounders that could bias the present results. In addition, the authors could not test some potential unintended consequences due to lack of data.
Comparison with existing literature
There have been no previous studies on the unintended consequences of DES18 or DIS. Studies investigating the unintended consequences of the QOF or other local incentive schemes have found mixed effects on the quality of care outside of the schemes. 10, 12, 14, 31 One study found no significant effect on access to care or on the doctor-patient relationship, 14 but two studies showed that continuity of care declined significantly. 14, 19 
Implications for research and practice
The present study indicates that the schemes could have had a small adverse effect on patient experience. Alongside the unintended effects, policymakers should also consider that the schemes had a positive impact on tackling underdiagnosis. 9 Depending on the relative values placed on improving the diagnosis of dementia as opposed to the small negative effects on some aspects of patient experience, policymakers may consider this trade-off acceptable. Future evaluations of incentive schemes should include analysis of the unintended as well as the intended effects. Feedback from the GPPS could help practices to identify and mitigate any
